Enhancing stress tolerance by overexpression of a methionine sulfoxide reductase A (MsrA) gene in Pleurotus ostreatus.
Proteins are subjected to modification by reactive oxygen species (ROS), and oxidation of specific amino acid residues can impair their biological functions. Methionine as a sulfur-containing amino acid is easily oxidized to methionine sulfoxide (MetSO). The modified methionine can be repaired by methionine sulfoxide reductase (Msr), an enzyme that reverses oxidation of methionine in proteins. In this study, a methionine sulfoxide reductase A (PoMsrA) gene from Pleurotus ostreatus was cloned and characterized. Furthermore, the function of PoMsrA gene was analyzed by overexpression in P. ostreatus via Agrobacterium-mediated transformation. Stable integration of the target gene into the genome of P. ostreatus was confirmed by PCR, fluorescence observation, and Southern blot hybridization. qRT-PCR analysis showed that PoMsrA was highly expressed in the stage of mature and young fruiting bodies as well as the osmotic stress condition of 0.3 M NaCl. Additionally, the transgenic strains with PoMsrA overexpression exhibited an enhanced tolerance to high temperature, high osmotic stress, and oxidative stress. This suggests that PoMsrA is an active player in the protection of the cellular proteins from oxidative stress damage.